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Particles from physics beyond the standard model (SM) may contribute to B 0 meson decays mediated by flavorchanging b ! s transitions via additional quantum loop diagrams, and potentially induce large deviations from the SM expectation for time-dependent CP asymmetries [1] . In the decay chain 4S ! B 0 B 0 ! f CP f tag , where one of the B mesons decays at time t CP to a CP eigenstate f CP and the other decays at time t tag to a final state f tag that distinguishes between B 0 and B 0 , the decay rate has a time dependence [2] given by
Here S f and A f are CP-violation parameters, B 0 is the B 0 lifetime, m d is the mass difference between the two B 0 mass eigenstates, t t CP ÿ t tag , and the b-flavor charge q 1ÿ1 when the tagging B meson is a B 0 ( B 0 ). In the SM, CP violation arises only from the irreducible Kobayashi-Maskawa phase [3] in the weak-interaction quark-mixing matrix [4] . The SM approximately predicts S f ÿ f sin2 1 [5] and A f 0 for both b ! c cs and b ! stransitions, where f 1ÿ1 corresponds to CP-even (-odd) final states, in the leading order. Recent SM calculations [6] for the effective sin2 1 values, sin2
agree with sin2 1 , as measured in B 0 ! J= K 0 decays, at the level of 0:01. Thus a comparison of measurements of S f and A f between modes is an important test of the SM.
Previous measurements of CP asymmetries in b ! stransitions by Belle [7] and BABAR [8] differed from the SM expectation, although the deviation was not statistically significant. BABAR has since updated their results [9] . In this Letter we describe improved measurements of S f and
week ending 19 JANUARY 2007 031802-2 using a data sample of 492 fb ÿ1 (535 10 6 B B pairs), which is nearly twice that used for our previous measurements. The analysis has also been improved by the addition of the following decay chains:
We also describe improved measurements of sin2 1 and A f in B 0 ! J= K 0 S and J= K 0 L decays using the same data sample; our previous measurement used a 140 fb ÿ1 data sample [10] . These modes have the largest statistics coupled with the smallest theoretical uncertainties and thus provide a firm reference point for the SM.
At the KEKB energy-asymmetric e e ÿ (3.5 GeV on 8.0 GeV) collider [11] , the 4S is produced with a Lorentz boost of 0:425 nearly along the electron beam line (z). Since the B 0 and B 0 mesons are approximately at rest in the 4S center-of-mass system (cms), t can be determined from the displacement in z between the f CP and f tag decay vertices: t ' z CP ÿ z tag =c z=c.
The Belle detector [12] is a large-solid-angle magnetic spectrometer that consists of a silicon vertex detector (SVD), a 50-layer central drift chamber (CDC), an array of aerogel threshold Cherenkov counters (ACC), a barrellike arrangement of time-of-flight scintillation counters (TOF), and an electromagnetic calorimeter composed of CsI(Tl) crystals (ECL) located inside a superconducting solenoid coil that provides a 1. 
We use all combinations of the intermediate states with
. The reconstruction and selection criteria for B 0 ! f CP decay candidates are almost the same as in our previous measurement [7, 13] . The K 0 L and K 00 S candidates for 0 K 0 are reconstructed with the same method as used for K 0 [13] . We reconstruct the To distinguish these topologically jetlike events from the spherical B decay signal events, we combine a set of variables [7] that characterize the event topology into a signal (background) likelihood variable L sig (L bkg ), and impose loose mode-dependent requirements on the like-
The contributions from B B events to the background for 
S sample is estimated to be 2:75 0:14% and zero within error, respectively, from the Dalitz plot for B ! K K ÿ K candidates [14] . The b flavor of the accompanying B meson is identified from inclusive properties of particles that are not associated with the reconstructed B 0 ! f CP decay. The tagging information is represented by two parameters, the b-flavor charge q and r [15] . The parameter r is an event-by-event, MC-determined flavor-tagging dilution factor that ranges from r 0 for no flavor discrimination to r 1 for unambiguous flavor assignment. For events with r > 0:1, the wrong tag fractions for six r intervals, w l l 1; 6, and their differences between B 0 and B 0 decays, w l , are determined using semileptonic and hadronic b ! c decays [7, 10] . If r 0:1, we set the wrong tag fraction to 0.5, and therefore the tagging information is not provided. The total effective tagging efficiency is determined to be 0:29 0:01.
The vertex position for the f CP decay is reconstructed using charged tracks that have enough SVD hits [16] . The f tag vertex is obtained with well-reconstructed tracks that are not assigned to f CP . A constraint on the interactionregion profile in the plane perpendicular to the beam axis is also used with the selected tracks. Fig. 2 . The signal yield for each mode is obtained from an unbinned maximumlikelihood fit to these distributions; the E distribution is also included in the fit for the modes without a K 0 L meson. The signal shape for each decay mode is determined from MC events. The background has two components: continuum, which is modeled using events outside the signal region, and B B background, which is modeled with MC events. The signal yields are determined to be 307 21 for We determine S f and A f for each mode by performing an unbinned maximum-likelihood fit to the observed t distribution. The probability density function (PDF) for the signal distribution, P sig t; S f ; A f ; q; w l ; w l , is given by Eq. (1) fixing B 0 and m d at their world average values [17] and incorporating the effect of incorrect flavor assignment. The distribution is convolved with the proper-time interval resolution function R sig t, which takes into account the finite vertex resolution [16] . We determine the following likelihood for each event:
where k denotes signal, continuum, and B B background components. In the B 0 ! K 
S ; E, M bc and R s=b for the other modes. The PDF P k t for background events is convolved with the resolution function R k for the background [7, 10] . The term P ol t is a broad Gaussian function that represents a small outlier component with a fraction of f ol [16] . The only free parameters in the fits are S f and A f , which are determined by maximizing the likelihood function L Q i P i t i ; S f ; A f where the product is over all events. Table I summarizes the fit results for sin2 eff 1 and A f . These results are consistent with and supersede our previous measurements [7, 10] . Events/0.02 Other contributions amount to less than 0.001. We add each contribution in quadrature to obtain the total systematic uncertainty.
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